Current perspectives on mRNA stability in plants: multiple levels and mechanisms of control.
The control of mRNA stability plays a fundamental role in the regulation of gene expression in plants and other eukaryotes. This control can be influenced by the basal mRNA decay machinery, sequence-specific decay components, and regulatory factors that respond to various stimuli. Important progress has been made towards the identification of some of these elements over the past several years. This is true particularly with respect to cis-acting sequences that control mRNA stability, the identification of which has been the focus of much of the initial work in the field. Characterization of mRNA fragments associated with post-transcriptional gene silencing and two plant transcripts that give rise to detectable decay intermediates have provided insight into the mRNA decay pathways. These, and other studies, are indicative of similarities, as well as of interesting differences between mRNA decay mechanisms in plants and yeast - the system that has been used for most of the pioneering work. Future studies in this area, particularly when enhanced by emerging genetic and genomic approaches, have tremendous potential to provide additional knowledge that is unique to plants or of broad significance.